Phosphorylation of Na+, K(+)-ATPase by ATP in the presence of K+ and dimethylsulfoxide but in the absence of Na+.
Purified Na+, K(+)-ATPase was phosphorylated by [gamma-32P]ATP in a medium containing dimethylsulfoxide and 5 mM Mg2+ in the absence of Na+ and K+. Addition of K+ increased the phosphorylation levels from 0.4 nmol phosphoenzyme/mg of protein in the absence of K+ to 1.0 nmol phosphoenzyme/mg of protein in the presence of 0.5 mM K+. Higher velocities of enzyme phosphorylation were observed in the presence of 0.5 mM K+. Increasing K+ concentrations up to 100 mM lead to a progressive decrease in the phosphoenzyme (EP) levels. Control experiments, that were performed to determine the contribution to EP formation from the Pi inevitably present in the assays, showed that this contribution was of minor importance except at high (20-100 mM) KCl concentrations. The pattern of EP formation and its KCl dependence is thus characteristic for the phosphorylation of the enzyme by ATP. In the absence of Na+ and with 0.5 mM K+, optimal levels (1.0 nmol EP/mg of protein) were observed at 20-40% dimethylsulfoxide and pH 6.0 to 7.5. Addition of Na+ up to 5 mM has no effect on the phosphoenzyme level under these conditions. At 100 mM Na+ or higher the full capacity of enzyme phosphorylation (2.2 nmol EP/mg of protein) was reached. Phosphoenzyme formed from ATP in the absence of Na+ is an acylphosphate-type compound as shown by its hydroxylamine sensitivity. The phosphate radioactivity was incorporated into the alpha-subunit of the Na+, K(+)-ATPase as demonstrated by acid polyacrylamide gel electrophoresis followed by autoradiography.